Generalized equations for vapor pressure and PVT behavior are used to develop a functional relationship between latent heat of vaporization and reduced temperature and pressure.
The prediction of latent heats of vaporization has been the objective of many investigations. Shenvood and Reid ( 1 ) and Fishtine (2, 3) present excellent summaries of previous work in this area. Only three correlations most closely related to the method developed in this paper will be mentioned. Meissner ( 4 ) presented a graphical representation of AHJT, as a function of the reduced temperature and pressure. Watson ( 5 ) developed an exponential expression to predict the latent heat of vaporization of any temperature if the latent heat at one temperature and the critical temperature of the substance are known. Su (6) proposed a correlation for latent heat of vaporization based on a reference state. He suggested the use of a generalized vapor-pressure plot of log P, vs. 1/T, to give the ratio of the latent heat at any temperature to that at the reference point. 
DEVELOPMENT OF CORRELATION
velopment starts with the Clapeyron (7) equation
As with practically all previous correlations, this de-
The P-V-T behavior of the vapor and the liquid may be described by and
PV' = Z'RT (3) Combining Equations ( l ) , ( 2 ) , and ( 3 ) and utilizing reduced properties one gets a well-known relation:
(4)
An earlier paper (8) demonstrated that a plot of log P R vs. 1 / T , for many compounds gives a family of curves, each distinguished by its slope at the critical point. This slope is designated by M which is defined as 0.618 Figure 1 is such a reduced vapor-pressure plot for thirtyone substances tabulated in Table 1 . This plot indicates that in general none of the curves cross. Table 1 is the M value for each substance on Figure 1 obtained from the slope of its curve at the critical, while column 3 gives the value of M obtained from the smoothed data of Figure 
2.
The earlier study (8) showed that M is not only the slope of the vapor-pressure curve at the critical but is also the slope of the critical volume line, meaning that the PVT behavior is determined by this slope and the critical compressibility factor. Since the right-hand side of Equation ( 4 ) involves P,, T,, and the PVT behavior (that is the compressibility factor), which in turn depends upon Z , and M , a functional relation may be written as Now Z , increases fairly regularly with a decrease in M, and M also determines P, as a function of TR on Figure 2 .
Therefore, Equation (6) may be simplified to
(7)
A plot of this function which gives nearly linear curves and good precision near the critical is that of log (AHv/ RT,) VS. log (1 -T R ) with M as a parameter. This has been done for twenty substances in Figure 3 , where each curve has a unique position depending on M . The data of Figure 3 were cross plotted to give Figure 4 , which is the working plot. Figures 2 and 4 provide a simple way to determine quickly the latent heat of vaporization at any temperature from a knowledge of the critical point and a vapor-pressure point that establishes M .
DISCUSSION
The accuracy of the correlation has been tested for a total of twenty substances at four points for each substance. The results are presented in Table 1 . The average error is 0.94%. By comparison with other correlations, Fishtine (2) found average errors for the Klein, Giacalone, and Riedel correlations of 1.29, 1.70 , and 1.52%, respectively, when tested for a wide variety of substances.
The correlation presented here is especially good for the region near the critical point.
An interesting comparison can be made between the curves in Figures 3 and 4 and the relation suggested earlier by Watson ( 5 ) : AHv, 
